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Recofeolzlng Sets and GJheir Membera 

A set can be tbon^t of as a collection of things: a collection 

of books 9 nmuoers^ nuts^ or people* 

A coital letter is \ised to denote a set and braces { } are iised 

to enclose the members. Below are some exan 9 )les of sets and set 
notation. 

Ex8nq>le I: Hepresent t^.e first five vhole numbers in set notation 
(any c^)ital letter can be selected} : 

A «{0, 1, 2, 5, 4} 

^wiple II: Represent the name of four friends in set notation. *■ 

B s{Jim, Jack, Betty, Tom) 

Example III* Represent the names of three trees in set notation. 



C = ( Oak, Pine, Cedar } 



The number property of a set is the number of members the set 
contains. The number property is written in this way. Consider 
set A in Exaittple I. 

N (a) e 5 ”read” : The number of members in sat A is equal to five. 
For sets B and C: 

N(b) =* 4 
N(C) - 3 
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If a set has a number property of zero » it is called an empty 
set or null set. Braces are used — showing no member inside i 
Example: The seasons beginning with the letter P. 



s = { ) 



Activities 



Represent each collection below in "set notation" and give the 
number property (remember the braces and choose your capital letter). 
Example: The names of the days of the week beginning with an S. 

W = {Saturday, Sunday) 

N (W) = 2 

1. The names of the months beginning with a J. 

2* All odd numbers between 0 and 12. 

3# All even numbers between 9 and 21. 

4. All whole numbers that will exactly divide (leave a aero 
remainder) 24. 

5. All whole numbers that 3 will exactly divide between 0 and 30. 

6. The names of the snakes in Florida that are poisonous. 

7* All single digit whole numbers. 



8« The days of the week beginning with a Z. 

9. The months of the year beginning with a Q* 

10. All even prime numbers. 

11. All prime numbers between 1 and 15. 

12. All whole nimbers between 1 and 35 that are exactly 
divisible by 2 and 3. 

13* All multiples of 3 between 10 and 40. 

3.4. All whole numbers that are greater than zero but less 
than one. 



Recognizing members of sets 

Enough members of each set on the next page are given 
to reveal a common characteristic. Some things are shown that 
do not have this characteristic. Study each and see if you can 
pick out other members of the set. 
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H«re are some aenbers of the eet of Zlg^Zage » 

n 



ri» 





Iheee are not menhere of the eet of Zlg-Zaga # 




Vhloh of these are aenbers of the eet of Zig- Zags? (Circle each that you 
think is a member*) 




Here are some members of the set of Soggy-glakes * 





these are not membesrs of the set of Soggy-FIakes * 






VhlQh of these are members of the set of Soggy-flatos? (Cirole ea<^ that you 
thiidc is a member*) 





Here are sone mmher» of the set of P^Pods* 




Which of these are members of the set of P-Poda? (Circle each that you think 
is a member*) 




Here are some members of the set of Dlt-Pots. 





These are not members of the set of Dit-Sots. 

AMHnaMMnMMUMWMMMMi 











Here are eoroe members the set of Opples* 





Kil 
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Cbeae are mot memheia of the set of Opplea* 













•blob of th«8« are awabera of the aet of Ojiplea? (Circle each that you 
thimh Is a member #) 







B 






These are nemhers of the aet of Zoo^Bees* 







These are not members of the set of Zoo^BeeSa 



\T 






of theae are Bembera of the aet of Zoo-Beee? (Circle each that you 
ehittig la a member •) 
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Hero £ure seme meoiboro of the set of 
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These &re not memhere of the set of Mlnl«4lltes» 




■i 

L 

fhlcli of these ere aenbep. of the set of Mlol-mtea? (Circle each that you 
is a member •) 









Here are some meobers of the set of GraphieB* 
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Ihese are not members of the set of gratd>iesi 



I 



/iJL 



jjv. aJI 



/ vn / 





Which of these are members of the set of SS^SS? (Circle each that you 
tfVAirtg is a member.) 










Comparing and ITaming Sets 

What do the two sets below have in common? 



A = {a, e, i, o, u} 



B = {O, 2, 4, 6, 8 ) 



Did you notice? Their number properties are equal: 



H (a) = N (b) 



5 = 5 



Equivalent Sets ; If the number properties of two or more sets are 
equal, they are called equivalent sets. 

Members of equivalent sets can be set up in a one-to-one 
correspondence or sometimes called a one-to-one matcliing. This 
means that each member of a set can be matched with one and only 
one member of a second set. The idea is shown below with lines 
drawn to match members. 



Equal Sets ; Tv/o or more sets are equal if they contain, in some 
order, exactly the same members. 




B = {O, 2, 4, 6, 8) 



If; 



A [a, e, i, o, u) and B =: { e, i, a, o, u) 



Then: 



A = B 




notice that rearranging members does not majke a different set » 
Also note that, if two sets are equal, they are also eqixi valent — v/hy? 
Are equivalent sets always equal? Certainly not. 



Activities 



Circle ’’equivalent,” if the two sets are eqviivalent, and ” equals” 
if they are equal. Circle ’’neither” if the sets are neither equival- 
ent nor equal (remember that equal sets are always equivalent). 

The first is an illustration. 

1, {a, b, c, d} and {O, 2, 4, 6} 

b. equal c. neither 

and { 0 , 2 , 4 , 6 ) 

b. equal c. neither 

3. {l, 3, 5, 7} and {5, 7, 1, 3} 

a. eqviivalent b. equal c. neither 

a. equivalent b. equal c. neither 




a. equivalent 
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5 . 



6 . 



7. 



8 . 



9* 



10 . 



11 . 



{ q, r, s, t ) and { r, s, q) 
a. equivalent b. equal c. neither 

{ John, Jim, Jack} and {Jack , Jim, Jane ) 
a. equivalent b. equal c. neither 

{heads in your room) and (people in your roor } 
a. equivalent b. equal c. neither 

(boys in your room) and {girls in your room } 

a. equivalent b. equal c. neither 

{ heads in your room ) and {feet in your room } 

a. equivalent b. equal c. neither 

{ teachers in your room) and {students in your room } 

a. equivalent b. equal c. neither 

Review: Give the number property of each set (a - e). 

Follow the example— use the same form. 

Example; A = (a, b, c, d); R (a) = 4 




I 
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a. B = { 1} ; 

b. S = ( } ; 

c. C = { 2, 4, 6, 8, 10, 12} ; 

d. C ={o) ; 

e. 0 = { , CZlI , e,rt'} 

Finite Sets : Sets with “whole number” properties are called finite 

sets. 

Another way to state this is that: A set is finite if a whole 
number describes the number of elements. Example of finite sets are: 

a) The set of girls in your school. 

b) The set of even numbers between 5 and 15 • 

c) The set of cities in Florida. 

Infinite Sets : Sets that do not have whole number properties. 

Examples of infinite sets are; 

a) The set of points on a line. 

b) The set of whole numbers. 

c) The set of even numbers. 

With infinite sets of numbers, a few are listed and, usually, 
three dots are used to show they continue on indefinitely. The 
whole numbers are often represented as: 



W = {O, 1, 2, 3, . . •} 



Sometimes dots are used to show that some members are left 
out, but if this is the case, a last member is listed. 

For example; The set of months of the year; 

M={ January, February, ...» December) 



The example above, although dots are used, is a finite set. 
That is; 



W (m) = 12 



A ctivities 

Each set below is either finite or infinite. Write in 
your choice. 



1, {All odd numbers ) 

2, {population of Florida } 

3 , { Stars in the universe ) 

4, {a 11 even numbers } 

5 , { Grains of sand on Palm Beach) 

6, {Drops of water in the Atlantic Ocean) 

7, {Whole numbers exactly divisible by 3 ) 



8. (in yearii— the age of the earth ) 

9, (points on a line } 



10. (idnes in a plane} 



Operations With Sets 

In general j an operation is a proce dure or way of doing 
’•something'.** Addition is an operation vith numhers-- it is a 
way or a procedure of taking addends and finding a sum. Actually 
it is a '’fast" way bo count. 

The two operations with sets examined In this work will' 
involve ’’listing*.” The operations are; 

Operation Symbol Used 

1. Union ” U ” 

2. Intersection ” 0 ” 

First, the ’’union” of sets will be defined and illustrated: 

Union: For any two sets A and B, ’’list” all members that are in 

set A or set B. 

Notice that by listing all members that are in either set, 
we get a third set. A member can be ’’listed” only once • 









mmm 












The first example v/ill illustrate this idea. 

Set A = {Planning Committee for the class dance) 

= (joe, Sue, V/ayne, Beth, Dale) 

Set B = (planning Cormaittee for class field trips ) 

= (Gerald, Ruth, V/ayne, Jean, Babs) 

A ** Union' * B would be to list all members, without repetition, 
that are in set A or set B. 

AOB ={ Joe, Sue, V/ayne, Beth, Dale, Gerald, Ruth, Jean, Babs ) 

Notice that "Wayne” is not listed two times. If these two 
committees met, certainly "two” V/aynes would not appear. It is 
the same V/ayne in set A as in set B. If there were two different 
students named Wayne — something v/ould have to be done to show it 
is two different people. 

Intersection ; Por any two sets A and B, "list” all members that 
are in both set A and set B. 

Por Set A ={joe. Sue, Wayne, Beth, Dale) 

Set B ={ Gerald, Ruth, Wayne, Jean, Babs) 

A "intersection” B = { members of both sets ) 

A n B = \/ayne ) 

V/ayne is the only member that is on both committees. 
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Two more examples are given of the ‘^imion” and intersection 
of sets: 

I. A = {1, 2, 3, 4, 5, 6) ; B = { 4, 5, 6, 7, 8, 9 } 

(union) A U B = (1, 2, 3, 4, 5, 6, 7, 8, 9) 

(intersection) AnB = (4, 5, 6) 

II. A = { a, b, c}; B ={ x, y, z) 

A UB ={ a, b, c, X, y, z ) 

AHB={ } 

In example II, sets A and B are disjoint sets . The intersection 
of died Pints sets gives an empty set . 



Activities 



Show the indicated set formed by the indicated operation. 
1. A = {a, r, g, h); B = {m, d, t, i) 



AUB ={ 



} 



ARB ={ 



) 
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2 . A = { E» 





AUB = { 




ABB = { 


3* 


A = {1 




AUB = ( 




ABB = ( 


4. 


A = { 




B = { 




11 

< 




AOB =■ ( 


5. 


A = { 




AUB = { 




AnB = { 



ERIC 



e, y };■ B = { 8, u, r, 1 } 

) 

} 

2 ) 3)5 B = {«, 2. b ) 

} 

} 

all students in your class ) 
all students iii .your school ) 

) 

) 

};■ B = {1, 2, 5 } 

} 

) 
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S. Using ; 



A = {'.1, 2 , 3,4) 




B = (3, 4, 5, 6} 

C = {5, 6, 7, 6, 9) 

D = { 1, 2 , 3, 4, 5 , 6, 7, a 9} 
Vtai (supply the braces) : 



a.) 


AUB = 


b ) 


AUG - 


c ) 


BHA = 


d ) 


cnD = 


e ) 


DUG = 


f ) 


CUA =: 


g) 


BUD = 


hO 


DUB = 
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Pollow the example below to complete the problem. Find 







(AUB) no 


First: 


AUB = 


{l, 2, 3. 


JilA 


C = 


{ 5-. 6, 7 > 


Then 


(AUB) no = 


{5, 6 ) 


i) 


(AUB)flD = 




i) 


(AnB)nD = 





4) 5. 6} 
8? 9 ) 



Picturing Set Relationships 



Circles called Veun diagram^ are otten used to show how 
sets are related. QJhe members are enclosed. by the circles. Below 
Venn diagrams are used. 

I. A =s ( Students in your school ) 

B = { Students in your class } 




a) Are all members of B also members of A? 



b) Are all members of A also members of B? 







II. A = {1, 2, 3, 4, 5, 6, 7, 8); 



Set B = {6, 7, 8, 9, 10, 11 




a) List the members of set A that are members of set B. 



{ 



} 



b) List members of set A that are not members of B. 



{ 



) 



o) List members of B that are not members of A. 






tfmmmmmmm 



III. Set A = {1, 3, 5, 7, 9); Set B = { 0, 2, 4, 6 } 




These are disjoint sets: 



AHB = { } 
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Activities 



Complete the lollowing problems: 



1. The diagram shows the students in a class that are on the 
football team, the basketball, or on both. 




aU B = 



A n B = 
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2. The drawing below shows class students participating in (one 9 
two, or Liaybe all thre^ track, football, and basketball. 




■ a) Use vertical lines to shade AflB. 

b) Use horizontal lines to shade A He. 

c) Use diagnol lines to shade Bfi C. 

Is there a shaded area with all three type lines in it? 
Is this? 

/ 

ADBnC 

Does this show some students on all three teams? 
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3« Th© naniss are given in tlie Venn diagrams below# This may 
assist you in checking your answers to problem 2. 




a) List v^o plays football. 

A= { 

b) List vho plays basketball. 

B = { 

/ 

c) List who is on the track team. 

c= { 



} 









WWW 













d) List vdio plays both football and ba^etball. 

AOB = { 

e) List who plays football and Is also on ths track team* 

AflC = { 

f) List vAio plays ba^stball and is on the track team* 

Bnc = { 

j) List the students that are on all three teams. 

AflBnc ={ 



4. Shade the correct region. 










5 . 



Prom the diagram below, fill in the members of each set 




A= { 

B = { 



o 

ERIC 



' .1 rir imnrntTt~Tnm^^ i '" "f ***-‘- ***"^^"‘''*^ 






6. Prom the diagram, complete the problems 




a) BnD = I 

b) cnB = { 

o) AflC = { 

d) AnD = I 

e) AUB = { 

f) BUG = { 

g) AUD = { 






Subaets 

Pictured below are two sets. Notice that set B "is contained 
in” set A. 




This means that every member of set B is also a member of set A* 
Set B is called a subset of set A. Below is an exanQ)le* 

A s (letters of the alphabet) 

B s (vowels) 

A symbol is used to show this relationship. 

Symbol Meaning 

C "is contained in” 

then mathematically: 



set B ”ls contained in” set A 










j i ju i . i .Ji i iW M,yw; ' ,yp iiijipp i 'iy»r«- 





or simply: 



B C A 



Activities 



Below are some examples of subsets. State the original set. 

The first is an example. 

Subset 

1. {Tuesday, Thursday) — 

2. {Alaska, Alabama, Arizona) 

3. {January, February, March) ■ ■ — 

4* {o» 2, 4, 6, 8 ) ■ 

5. {1, 3, 5, 7, 9 ) — 

6. {students taking math) 

7. In the blanks on the next page, see if you can supply a meaning- 
ful set , subset, and one member of the subset. One blank or more 

is filled out. 
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Set 

a) Money 

b) Family 

c) Army 

d) Students 

e) \7hole numb ers 

f) 

g) 

h) Animals 

i) Plants 

3 ) 

k) Politicians 



Subset One Member 



Coins 



Sons 



Math Students 



Odd numbers 



Planet Earth 



Teachers 
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Counting Subsets 



Each set cai be broken down into a definite number of different 
subsets. The empty set is a subset of every set. Observe the 
different subsets listed for the set below. 

A = {a, b) 

Different Subsets 



1. { } 


3. {b ) 


2. {a} 


4. { a, 



A set having 2 ^ members can be broken into 4; different subsets. 
Remember — rearranging members does not make a different set. 

If a set has 3 members (number property of 3 or IT (set) = 3) 
then it has 8 different subsets. 

Complete the list below. 



s={*,D,A} 



Subsets 



(The first tv/o are the empty set and the set itself.) 



( 


) 


5. { 


) 


2- {*.n,A} 


6. { 


} 


3. {*,□) 


7. { 


} 


4. { 


) 


8. { 


) 
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A pattern showing the number of different subsets a set can be 
broken into is shown below. The number of different subsets depends 
on the number property (number of members) of the original set. 



Humber Property 
(number of members) 

If: N (s) = 0 

II (S) = 1 

H (S) = 2 

N (S) = 3 

IT (S) = 4 

H (S) = 5 

Can you describe the pattern? 
(clue— if the set has 4 elements, 



Humber of Different Subsets 
1 

2 = 2 
4 = 2X2 
8 = 2 X 2 X 2 
16=2X2X2X2 
= X X X X 

2 is listed as a factor ^ times.) 






', '#'>■" -r-i -;/sf< ■«-. 
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Activities 



1. Using the set below, list all different subsets— you should get 16. 

S = ( a, b, c, d } 

2. A set having 6 members will have how many different subsets. 

Subsets are listed according to their number property. The 
number of subsets with the same number property is recorded. 

These numbers form an interesting pattern. 

The subsets arranged by the number of elements they 
contain form a triangle like this. 

1 

]. 1 

12 1 
13 3 1 

1 4 6 4 1- 

1 5 10 10 5 1 

1 6 15 20 15 6 1 

Have you seen this before? Can you continue it? 

In a set with 7 elements, how many subsets would you have 
that have 3 elements? 



